SUMMARY
INTRODUCTION
Writing is a kind of linguistic expression and develops as the last in a series of language functions. The manuscript is a record of the brain, which sends a message to the hand, the text recorded by hand the way a good "mental pictures", trace or imprint of acute psychological condition but also the whole personality projected product (Matejić-Đuričić by Golubović, 2005) . Writing is a skill that develops gradually and it seems, as a means of communication and expression. The process of writing in an adult man is automated and is characterized by the wholeness and interconnectedness, a graphical representation is not played by the separate elements (letters), but as a unified whole single motor operation. The writing process is done automatically and runs under dual control: kinesthetic and visual, so the handwriting characteristics are studied in relation to the types of normal and pathological psychological states, and differ from the character of the writing of a child who just mastered this skill (Golubović, 2003) .
The maturity of the manuscript is one of the factors that speak of quality perceptive skills, ie. psychomotor organization for children ages 7-15 years. The development of handwriting as executive psychomotor skills takes place in three stages:
1. Precalligraphic phase is characterized by the ability of the child to the formless scribbling lines can shape the forms that others can understand. Early drawings and redrawing the new dimension of the child's existence, that he was particularly pleased, because it approaches the adult world. Period drawing represents an important stage in the development of writing skills (Kaljača, 2003 ). Global cognitive model of drawing skills, according to Van Somers (1989) , is organized into two hierarchical system. Mart's model of visual perception and graphic production model includes four components hierarchically organized: the decision to draw, create strategies on how to be charting, scheduling options, articulation and cost constraints. When you copy the actual objects or draw from memory we have to make a set of hypothetical choices about what features will be drawn (dimensionality, orientation, level of detail, etc.). This component Van Somers (1989) calls the decision. Drawing is then segmented into parts that determine strategy. When you copy a form, there are two levels of segmentation: the first, second and hierarchical, single line drawing of an independent organization of the image. Segment parts are selected and ranked in order to be adequately reproduced in the average, and this component is called creation strategy. Articulation and economical constraints depend on the ability to hold accessories. The decision to something drawings lead of production drawings based on memory, but that decision does not involve the same mechanisms as the visual representation remember content. Instead, the artist selects from among several possibilities one form that is relevant graphic (Guerin et all, 1999 ).
2. Second Calligraphic phase is a period of a child's success in the accuracy and precision of performing a number of fine motor starting school at the age of seven to eight years. This is the time when the child imitating successful writing letters and learning won recognition when just the letters, and to write just such a purpose of its activities. Just write performance and aesthetics are written purpose and goal that the child weighs, and such an attitude toward writing and will be in second grade (Bojanin, 1985) . For the initial period of development of graphomotor skills are typical: preoccupation with the child's graphic signs, writing separately each element, a long pause, slow, a lot of extraneous movement, unequaled graphic form, structure, movement and muscular tension (Golubović Prašalo-Dimitrov, 2010 ). To write requires some force that adheres pen and pencil to force left its mark on the paper. This force is mainly distributed in the first three fingers (thumb, index and middle finger), the most heavily the middle finger, then thumb and forefinger. Force required to keep the pen is about 9-10 kg (Stošljević et al, 1997) . Optimal write speed is 30-40 letters per minute (Nedović, 2005 ).
3. Individuation phase occurs about nine, ten years old when the manuscript is beginning to change. There are two reasons. The first reason is that the scheme of action graphomotor activity so ripe to allow for the higher forms of integration schemes and all these activities in a more concise form of graphic design team that performs the action of writing. The second reason, equally important, is the fact that in the third grade starts to pay attention to the messages that are written in the content, not only on aesthetics written (Dikić et al, 1996) . So writing ceases to be a purpose in itself and starts to be a means of communication, and children's handwriting disintegrates, get specific, individual entries, written content becoming more and more important.
This stage lasts for a number of years, until it stabilizes manuscript adults, which is always specific to each individual for each person. Graphomotor skills development begins very early, about 18-months of life, when the child scribbling per paper, and runs until the appearance of recognizable drawings, which occur during school age. It's not always the case that scribble precedes the appearance of recognizable drawing. The first movements of the child are inaccurate and out of control, in the form of hand movements on the paper back and forth, and then appear broader strokes by hand, which already presumed control arm and finally willing and controlled movements of drawing.
Looseova A.C. et al. (2001) cite the development of writing skills in relation to the age of the child: Ability to write Age scribble on paper 10-12 months Draw horizontal, vertical and circular shapes on paper 2 years The ability to copy horizontal, vertical and circular shapes (start the regular motion of drawing, improvement drawing things, the child knows how to fold the paper, he can draw a circle).
years
The ability to copy the cross, oblique lines, some letters and numbers, and some children are able to write your own name; graphic forms begin to make sense, the child can connect two points, pulling the lines between them.
4-5 years
Hold a pencil correctly, the child moves deliberately pulls a pen, he can be crossed and that the draft articles, begins to draw the line between notebook, starts crossing out and writing letters.
5-7 years
In order to understand written language we have to be broken down into its basic factors. These factors are those that form the coding process elements of language in speech act written expression and those factors involved in the decoding of written characters, and their conversion into oral narration thoughts in the form of the structure of a language. The first area belongs to the execution of voluntary actions, praxis activities while decoding functions belonging to the gnostic (Ćordić, Bojanin, 1992) . However, these functions are always intertwined, translating into one another, it would be in its final, manifestation occurred mainly as a writing activity and praxis reading, mostly gnostic activity.
Writing as the most complex form of business voice and complex human ability, integrating itself in almost all brain functions, so it is difficult to specify a particular center in the brain that is responsible for the implementation of this form of linguistic expression. However, writing disorder usually occurs in lesions gurus angularis, Exnerovog center (footer second frontal gyrus) and pars opercula risa dominant hemisphere, and these parts of the brain can be considered the basic neuroanatomical system function for write (Golubović, 2003) . Bojanin (1985) points out that the written speech recognition responsible storm temporal, parietal, and occipital lobes. Temporal storm provide fonematsk's analysis, and parietal occipital -based organization and understanding written language, due to the fact that part of their coding graphoelement's in their graphics context. Maturity of tonus and praxis organization play a critical role in the execution of activities, which, in this light, certain areas of secondary motor cortex. The same author cites that the parietal and frontal storm cortex responsible for the praxis activity and play an important role in controlling the spatial conception of graphomotor sequence.
Having difficulty in mastering the art of proper written expression as a means disortographia (plenty of syntactic and grammatical errors) and should be distinguished from dysgraphia related to the quality of the fine motor act and lineation. Therefore disortographia identified with the gnostic disorders, dysgraphia and the praxis (Bojanin, 1985) . The process of writing in an adult man is automated and is characterized by the wholeness and interconnectedness, a graphical representation of words is not played by this separate process runs under dual control: kinesthetic and visual, so the handwriting characteristics are studied in relation to the types of normal and pathological psychological condition, and differ from the character of the writing of a child who just mastered this skill.
The importance of children's motor expression as a sign of progress in the cognitive processes described by Freeman (1980), and later his successor Thomas (1995) . He pointed out that the planning strategy, organization and orientation of graphomotor expression may contribute to mastering writing skills. Writing is a complex perceptual-motor skill that depends on the maturation and integration of cognitive, perceptual and motor skills, and is developed through instruction (Mojete, 1991). According Nedović (2005) it is an activity that takes place using complex afferent-efferent structures that operate in operational units of perception, motor control, emotion, attention and memory.
Skills necessary for good graphomotor: visual perception; good orientation in space; fine motor coordination; good handedness; good speech -articulation and maturity an permanent and long-term care (Nikolic, 2003) .
In order to accomplish the act of writing it is necessary in a harmonious and functionally related findings: the possibility of shape perception; good motor control which involves coordinated work hand muscles, a good level of maturity and function of muscle tone that the child could hold a pencil, and that the pace of change necessary water pressure when writing; proper hand-eye coordination and adequate memory (Golubović, Rapaić, 2008) .
Also, in order to master the skills necessary to write a harmonious functioning afferent-efferent structures composed of perceptual, motor and cognitive-linguistic system. Abilities necessary for the development of writing: intellectual ability-a certain level, sensory abilities-hearing and vision, perception-visual and visuospatial; speaking skillsdevelopment articulation, language ability-lexical and semantic development, the ability of visual perception, differentiation and storage, the ability of auditory perception , difference and save, the ability for spatial orientation (especially left-right); motor skills-muscle tone, strength, speed, coordination of movements of fingers, hands and arms (Pacić, 2011) .
THE AIM OF WORK
The main objective of this study was to determine the level of perceptive abilities in children with cerebral palsy.
From the resulting set goal the following tasks: To examine the ability of copying the design, quality and performance of fine motor lineation lower for children with cerebral palsy; Determine differences in the abilities tested in relation to sex, age, type of school, laterality, involvement of the body, kind of catches; Determine the mutual correlation of this abilities;
METHODOLOGY

Description of the sample
The sample included 37 children with cerebral palsy. class
In relation to the class in our sample represented students aged I to VIII according to the following distribution: 3 students in I grade (8.1%), grade II 4 students (10.8%), 6 students III grade (16.2%), 5 students grade IV (13.5%), 3 students grade V (8.1%), 5 students VI graders (13.5%), seventh grade 4 students (10.8%) and 7 students of the eighth grade (18.9%) (Figure 3 ). Lower grades I to IV has 18 students (47%) and higher grade has 19 students (53%). 
age
Although it is the students first to eighth grade students ages ranging from 8 years old, the youngest respondents, and 19 years, the oldest respondents. Age distribution is according to the following: 1 student 8 years, 2 students aged 9 years, 6 students aged 10 years, 5 children age 11 years, 6 students age 12 years, 13 years, 2 students, 3 students 14 years of age, 7 students 15 years 1 student is 16 years old, 17 years old 2 students, 1 student is 18 years and 1 student 19 years ( Figure 4 ). We must note that in one class are students of different ages. 
type of paralysis
According to the topographic classification in our sample represented the following types of cerebral palsy: mono (paresis / paralysis) 7 patients (18.9%), para (paresis / paralysis) 10 patients (27%), three (paresis / paralysis) 4 patients (10.8% ), quadri (paresis / paralysis) 9 patients (24.3%) and hemi (paresis / paralysis) 7 patients (18.9%) ( Figure 5 ). In relation to the use-handedness (which hand written) in our sample were 22 students which is a use-dominant right hand (59.5%) and 15 students (40.5%) which is a use-dominant left hand ( Figure 6 ). The survey was conducted during the academic 2010/2011. years.
Instruments
For the purposes of assessing the ability to copy in children in our study, we used the McCarthy scale of children's abilities (Dorothea McCarty, 1972 ) and subtest No.12 -copying designs. The test consists of nine models given that children need to copy.
Lineation quality was assessed by probes (Ćordić, Bojanin, 1992 ) and consists of different sequences in globbing graphomotor activities.
Respondent to the appropriate model and says that he does this, too.
Assessment of fine motor series (Lilian Lirs) is the performance stairs eight rows representing the necessary actions to carry out quality act of writing. The main direction of the series leads to the wrist.
Statistical methods
In accordance with the goals and objectives for the statistical analysis of research data, the parametric and non-parametric tests statistics. To assess the difference between groups is one factor used univariate analysis of variance (ANOVA) and post hoc tests (Bonferoni). A correlation between tested to assess the ability of the linear correlation coefficient (Pearson's r). In order to verify the objectivity of the metric we used in the study, we conducted a reliability measure (Cronbahov α). The results shown in Table 1 indicate to us the fact that all the tests we used highly reliable. In Table 2 are given the value of the test for estimating the ability to copy the design as a whole, so we can see: the minimum value achieved by our participants in this test is 2 points and the maximum 19 points (score on the test is 0 to 19 points). The average value achieved by our participants is 9 points which is the middle level of the theoretical values (Table 2 ).
RESULTS AND DISCUSSION
General achievements of respondents
Looking at the individual achievements of our patients compared to the mean theoretical value, we can see that 38% of our respondents have an achievement on this test as much or more than the mean theoretical value and 62% of respondents have a lower value than the mean theoretical values (Figure 7 ). Most of our respondents in the test to evaluate the ability to copy designs at about 5 with 3 and 6 points in 4 patients with 5, 15 and 19 points, with 3 respondents have at points 2 and 8, 2 and 5 subjects had 18 points and by one respondent has 9, 10, 11 and 12 points (Figure 8 ). The average value of the achievements of our respondents to assess the quality of the lineation is AS = 3.9 which is less than 5 points, and points out that the performance of the whole probe failure (Table 3 ).
Figure 9. Distribution of respondents compared to the standard to assess the quality of the lineation
In relation to the norm of 5 points is even 62% of this test below that standard while 38% of respondents successfully ( Figure 9 ).
Figure 10. Distribution of respondents in relation to the number of points scored in the test assessment capability of copying designs
This test has a score of 0 to 10 points. Most of our respondents, 6 of them have at one point in this test, other respondents are mostly deployed in the level below 6.5 points except 4 subjects which have a maximum score of 10 points (Figure 10 ). 
Figure 12. Distribution of respondents in relation to the number of points scored on test performance evaluation of a number of fine motor
In relation to the number of points (points) most subjects had 0 points, as many as nine, at one point they have 8, 4 subjects had 4.5, with 3 subjects had 0.5, 2, 2.5 points, 2 patients have maximum points 5, while by one respondent has 3, 3.5 and 4 points ( Figure 12 ). Looking at the relationship between gender and ability motor expression we find that the girls are better than boys in all tests but not on any level is not statistically significant, p> 0.05 (Table 5 ) In relation to the type of school students in regular schools have better achievement than the children from special schools in all the tested activities. On an assessment of the ability to copy designs revealed a statistically significant difference p <0.01 (p = 0.005, F = 9.175), to assess the quality of the lineation statistically significant difference p <0.05 (p = 0.019, F = 6.054) and the ability to perform fine motor series of highly statistically significant difference p <0.01 (p = 0.006, F = 8.465) ( Table 6 ). In relation to the grade of the tested abilities as better are the 1-4 grade students demonstrated the ability to copy the design and the quality of the students 5-8 lineation and fine motor performance series but the difference was not determined at the level of statistical significance (Table 7) . In relation to the age category students aged 12, 13, 14 years show the best achievements in all three tests but statistically significant difference was found in the ability to copy designs p <0.05 (p = 0.047, F = 3.342), while the assessment of the quality of the lineation tendency to a statistically significant difference at the level of p <0.05 (p = 0.058, F = 3.103). For a number of fine motor performance (Lilian Lirs) was not statistically significant (Table 8 ). In order to determine which among the two groups was the difference, we applied Bonferroni (post hoc test) and we get the results of the assessment on the difference between copying designs ages 8, 9, 10, 11 years old (worse) aged 12, 13, 14 years (better) p = 0.047, and the quality of the lineation between ages 8, 9, 10, 11 years old (worse) aged 12, 13, 14 (better) p = 0.097. In relation to the type of paralysis by the topographic classification found that respondents from the group of mono paresis / paralysis and three paresis / paralysis have the best achievements in the areas estimated to be the worst in the group shone palsy / paralysis. A statistically significant difference was found in the quality of the lineation p <0.05 (p = 0.049, F = 2.677) and the fine motor skills of performing a series of p <0.05 (p = 0.035, F = 2.959) ( Table 9 ), so we are using Bonferoni (Post Hoc test) for the results that the difference in the quality of the lineation difference between mono paresis / paralysis and quadri paresis / paralysis p = 0.036, and a number of fine motor performance difference between mono paresis / paralysis and hemi paresis / paralysis p = 0.049. In relation to the use-handedness between the estimated graphomotor skills respondents from the sample as a use which have a dominant right hand are better in all the estimated abilities, but in neither this difference was not statistically significant at the level (Table 10 ). Examining the relationship of this abilities found a highly significant correlation coefficients between the ability to copy designs, quality assessment lineation and the ability to perform fine motor series at the level of p <0.01 (p = 0.000).
Achievements of the respondents in relation to the variables examined
CONCLUDING REMARKS
The analysis of the results obtained on the assessment of the ability to copy designs we find that our respondents in this test has a mean value of achievement for the whole sample is equal to the theoretical mean value for this test. Looking through individual achievement in relation to the theoretical mean as much as 62% of respondents have a theoretical achievements below the mean. In relation to the norm for children to regular population of children ages seven years and six months is AS = 13.9 our respondents are below the norm (Kaljača, 2003) . In relation to the norm for children with mental retardation provided by the author on the subjects of our children are above that of the standard (AS = 8 points). The ability to copy the design is saturated visuoperceptional visuoconstructional and abilities that are often disrupted in children with cerebral palsy, which may be an additional reason besides poor motor skills.
The achievements of our participants on the quality of the lineation under 5 points, which indicates that the performance of the whole probe lineation unsuccessful. Golubović i Praštalo-Dimitrov (2010) by examining the quality of the sample lineation 90-time regular population of children aged 7-10 years found a high level of performance on this test. The authors interpret the effectiveness of training and maturation factor, but also that these tasks for the older age were light. To perform this test required a harmonious work all the muscle groups and good organization melokinetic the praxis of these children in more or less impaired. This test can be discriminatory for those children who have a significant problem in graphomotor expression. In our study, this was not the case because a high percentage of children with cerebral palsy in our sample has failed this test. Gaiters (2003) report similar results in children with intellectual disability where she believes that success, especially in the "harder" items at this test requires a developed vizuospacial perception and fine motor field and our model of a series set in the three spatial zones, and the ability and fair play the number of them which is a very complex task. We believe that the above statement may be an explanation for our findings.
Performing a series of fine motor makes it difficult for the patients in our sample. This perspective on the entire sample, we can conclude that the performance failed because their average value below 2 points. In relation to the norm of 2 points is far greater percentage of those below than above, and even a large number of respondents, about ¼ with 0 achievement points on this test. This may be out of tune in the course of development and the immaturity of praxia basic functions of muscle tone in those muscle groups that are directly involved in the writing process. Golubović, Rapaić (2008) found poor achievement on this test in children with changes in tone. They note that the tasks related to the movements of writing an important high level of coordination, precision power regulation and balanced movement. Fine hand movement coordination requires extended fixation of joints with some static load which is dependent on peaceful holding hands and other body parts (Ćordić, Bojanin, 1992) . In addition, you must have a good perception of shape, assembly of parts into a whole, differentiation, and differentiation of certain parts of certain figures from the background, which is closely linked to the maturation of visual-motor function in children with cerebral palsy in a more or less damaged.
The tests that we use to assess the ability of each motor expression are in high correlation which indicates that respondents who have low achievement in one test and have the second two. Relative expression and fine motor skills variables that we have examined the following:
When sex girls are slightly better than boys in all the studied test but not on the level of statistical significance, which coincides with the findings in the study by Weintraub & Graham (2000);
Types of schools affects the perceptive skills and the effect was observed in all three tests in which the students from the regular school proved to be better. This indicates that the level of intelligence has an impact on these aspects of motor expression but also about drawing detail in the drawing of the human figure and the phase of artistic expression (type figure), which is highly dependent on the level of intelligence (ducklings et al., 2012). Gligorović i Buha-Đurović (2009) found similar results in children with intellectual disability but in intelektual skills they emphasize the importance of the level of education and intellectual abilities;
The Department has not proven to be a significant variable, there are differences between students in junior and senior classes, so that students have lower grades in copying successful designs and students of higher grades to the quality and performance of fine motor lineation series but these differences were not statistically significant;
As for relations between age and motor expression are unanimous and so some authors Smits-Engelsman at all (1993) find that there is a linear trend in the development of writing in relation to the age of the child. In contrast others say that there is no consistency in the development of writing skills in relation to age (Marr, 2005) . When it comes to the achievements of our respondents in relation of age, obtained difference between patients aged 8, 9, 10, 11 and age 12, 13, 14, to assess the ability of copying the design and quality of the lineation as the ability to perform fine motor series has not been established statistically significant difference. The group of children aged 12, 13, 14 years shows the best results compared to the other two groups;
In relation to the ability of motor expression and type of paralysis by topographic classification, subjects with mono and three palsy / paralysis are the best and the worst of achievement shone palsy / paralysis, with a significant difference to the quality of the lineation (between mono paresis / paralysis and paresis quadri / paralysis) and fine motor performance series (between mono paresis / paralysis and hemi paresis / paralysis);
Use laterality had no effect on the ability of motor expression of our respondents.
Based on the above findings, we can say that children with cerebral palsy for the most disadvantaged perceptive skills to the usual standards of the normal population, which is consistent with the findings of other authors (Nedović, 2005; . Stošljević et al. (1997) state that prevents damage to the motor control precise movements needed for writing. Practising writing is a very difficult process in these children, especially in children with extrapyramidal damage. Eminović et al. (2010) case study depicting a child's cerebral palsy suggest that when analyzing handwriting, we notice that the child has all the characteristics of a child with cerebral palsy and that has all the elements of agraphia. The handwriting is on the whole is uneven, the size and character of the letters are uneven, the letters are not neatly separated, with tendrils letters are more or less calligraphic forms, characterized by distorted and illegible graphemes infantile form. The letters are big, oversized, poorly organized piece of paper. Rapaić et al. (1995) found that writing these children directly depends on the possibility of establishing voluntary control of muscle activity of upper extremities of manipulative dexterity and finger motor degree of differentiation, the level of control established visuomotor, coordination of the upper limbs, the possibilities opposition of the thumb and other fingers, as well as functional ability of hand and other fingers.
Our findings and the findings of other authors lead us to think that the process of writing children with cerebral palsy is a very complex area. This research is specifically aimed to discover what factors are most important in the process of adopting and mastering graphomotor skills, all in the sense that it is planned and organized research in this area reveal practical guidelines for working with this population of children in the process of their literacy.
